Mixed hepatocellular carcinoma and cholangiocarcinoma (HCC-CC) are rare tumors, and the risk factors associated with them are not well understood yet. Moreover, the diagnosis of mixed HCC-CC can be complicated due to the difficulty in distinguishing mixed HCC-CC from HCC and intrahepatic CCC on radiological images. Serum tumor markers are useful when the radiological images are inconclusive. It remains unclear whether the prognosis of mixed HCC-CC differs from that of HCC. However, several studies have reported that the tumor recurrence and patient survival rates of mixed HCC-CC were similar to those of HCC after liver transplantation (LT) and liver resection. In this paper, we report that LT in patients with mixed HCC-CC achieves outcomes which are similar to those seen in LT for HCC. Therefore, the diagnosis of mixed HCC-CC should not be considered as a contraindication for LT. (J Liver Cancer 2019;19:85-90)
The finding of mixed HCC-CC is much lower than that of HCC in liver transplantation (LT) patients (accounting for 0.4-14.2% of preoperatively diagnosed HCC patients) and a preoperative diagnosis is difficult. 8 Most mixed HCC-CC lesions have been detected incidentally in surgical specimens.
Moreover, because of its rarity, the clinic-pathological characteristics and post-transplant prognosis of mixed HCC-CC have not previously been reported in detail. Here, we review the literature and report the rates of misdiagnosis of mixed HCC-CC, and the outcomes after LT for mixed HCC-CC.
dIAGnoSIS
It is difficult to diagnose mixed HCC-CC accurately before surgical resection or LT (Table 1) . Thus, most mixed HCC-CC are misdiagnosed as HCC, and surgical resection or LT is performed. The overall incidence of misdiagnosed HCC or incidental ICC and/or mixed HCC-CC in patients undergoing LT for any cause was reported as 0.7%. 9 The reported incidence of misdiagnosed iCCC alone was 0.34% and that of mixed HCC-CC alone was 0.48% (P =0.056). These findings suggest that mixed HCC-CC is more common than iCCC.
In addition, the reported incidences of these uncommon tu-mors in liver explants were similar worldwide. 9 While mixed HCC-CC tumors have been reported to be more common in male patients and in those with cirrhosis and/or chronic hepatitis, their clinical characteristics remain poorly understood. 3 Some previous reports suggested that preoperative radiologic imaging with contrast enhancement in the arterial and portal venous phases without washout could reveal the presence of mixed HCC-CC. Several studies have reported that these tumors present characteristics of both iCCC and HCC but demonstrate an enhancement pattern and have ancillary features similar to iCCC. 10, 11 Additionally, these tumors might be associated with higher carbohydrate antigen (CA) 19-9 and alpha-fetoprotein levels. 12 Therefore, distinguishing between mixed HCC-CC, HCC, and CCC without biopsy continues to be a challenge, and malignancies other than HCC are still encountered, often unexpectedly, in explanted liver specimens.
Dynamic contrast-enhanced magnetic resonance imaging (MRI) and computed tomography (CT) are often used in the evaluation of mixed HCC-CC. In one small case series study, MRI was reported to be 100% sensitive, while CT demonstrated a sensitivity of 78%. 13 The authors propose that the evidence of both HCC and CCC features in the same tumor Values are presented as number (%) or median (range). HCC-CC, hepatocellular carcinoma and cholangiocarcinoma; AFP, alpha-fetoprotein; CA 19-9, carbohydrate antigen 19-9; MeLD, model for endstage liver disease.
https://www.e-jlc.org/ suggest the possible presence of mixed HCC-CC. 13 Another study reported that a high signal on T2 sequences, the presence of tumor areas with progressive enhancement/contrast retention, and lack of a capsule could indicate a mixed HCC-CC. 14 However, radiologists generally agree that it is extremely difficult to identify mixed HCC-CC accurately, based only on imaging findings. 10 Therefore, several authors have proposed that lesion biopsy could be helpful for a more precise diagnosis. 1 outcoMES Survival of mixed HCC-CC patients depends on the type of treatment received. The most common treatment for mixed HCC-CC has been liver resection, and several studies have reported a 3-year survival rate of 25-50% after liver resection. 4, 17 HCC is now a primary indication for LT in patients with within Milan criteria or downstaged HCC, and an overall survival rate of 70% has been reported with LT. 4, 7 Unfortunately, there are only a small number of studies about LT for mixed HCC-CC.
Chan et al. 18 were the first to report about LT for mixed HCC-CC, and two of the three patients were alive with no evidence of disease at 25 and 35 months after the procedure. Table 2) .
Several studies have reported that the OS rate of mixed HCC-CC patients is comparable to that of HCC patients. 11, 21, 22 However, one study reported that the OS rate of patients with HCC was statistically significantly higher than that of patients with iCCC or mixed HCC-CC. However, this difference was not significant in the subgroup analyses of patients with only mixed HCC-CC and in those with a solitary tumor less than 2 cm in size. 23 Additionally, several studies found a significantly lower DFS in patients with iCCC or mixed HCC-CC compared to matched HCC patients; 21, 23 however, another study reported no difference in DFS between the two groups. 22 A Spanish, matched cohort, multicenter study reported that patients with either iCCC or mixed HCC-CC had a higher rate of recurrence, a higher cumulative risk of recurrence, and a lower survival rate compared to HCC patients. 23 However, further analyses demonstrated that these differences were driven by the iCCC patients in the group. Particularly, when we analyzed the iCCC and mixed HCC-CC subgroups separately, the mixed HCC-CC cohort had a 5-year survival rate of approximately 80% (n=15), equivalent to that of the matched cohort of HCC patients (n=30). Furthermore, no significant differences were observed in the 5-year cumulative risk of recurrence between the mixed HCC-CC and HCC patients (7% vs. 4%, respectively). A recurrence rate was lower than what has been previously reported for mixed HCC-CC patients could be attributed to the fact that 67% of the patients had a single tumor, and <20% showed microvascular invasion or satellite lesions. Further, they reported that mixed HCC-CC patients who had single tumors of size 2 cm or smaller, achieved excellent survival rates that were comparable to the controls. The mixed HCC-CC subgroup of patients that met the above criteria achieved a 5-year survival rate after LT, which is similar to that of HCC patients within the Milan criteria. 24 The authors concluded that preoperative biopsy resulting in a diagnosis of mixed HCC-CC should not exclude patients from undergoing LT. 23 Based on the data obtained from the United Network for Organ Sharing (UNOS) database collected between 1994 and 2013, patients who underwent LT for HCC-CC had overall 1-, 3-, and 5-year survival rates of 82%, 47%, and 40%, respectively, and a median survival duration of 29 months. 7 Patients who underwent LT for HCC had significantly better 1-, 3-, and 5-year survival rates (86%, 72%, and 62%, respectively) than those who underwent LT for mixed HCC-CC. 7 Additionally, LT for mixed HCC-CC achieves a survival rate similar to that after LT in carefully selected patients of iCCC, based on the data from the UNOS database. Similarly, graft survival rate was significantly better in the HCC group (82%, 68%, 54% at 1-, 3-, and 5-years, respectively) compared to patients with mixed HCC-CC or iCCC. 7 Interestingly, the acute rejection rate at 6 months was higher in patients with Values are presented as number (range) unless otherwise indicated.
https://www.e-jlc.org/ iCCC (22.4%) than in those with mixed HCC-CC (19%) and HCC (12.7%). 7 The recurrence rate in mixed HCC-CC patients after LT was reported to be 42% in a meta-analysis. 9 The most common site for recurrence was extrahepatic (73%). Intrahepatic recurrence was noted in 12% of all recurrences, while both intra-and extrahepatic recurrences were present in 15% of recurrence cases. 9 concLuSIonS Surgical resection is associated with acceptable outcomes in mixed HCC-CC. In addition, the long-term outcomes of tumor recurrence and patient survival following LT and liver resection were similar in patients with mixed HCC-CC and HCC. Therefore, if mixed HCC-CC is diagnosed on biopsy, the patient should not be excluded from the LT program.
However, reported studies have been limited by small sample sizes and do not allow for definite conclusions. Future prospective studies are required to maximize the benefits of LT in patients with mixed HCC-CC.
